Background: Intragastric balloons have several advantages such as easy placement and low complication rates over other bariatric procedures. It is very rare for intragastric balloons to dislodge and give rise to pancreatitis. In this article, we present a case of duodenal obstruction caused by a gastric balloon leading to pancreatitis. Case Report: A 38-year-old obese female patient had undergone intragastric implantation one month before admission. The patient was admitted to our hospital because of sudden onset of abdominal pain. On the abdominal ultrasonography and tomography, edematous pancreatitis and cholelithiasis were observed. The patient was given medical treatment for pancreatitis. Abdominal ultrasonography was repeated on the next day, and a distended gallbladder was revealed. Thus, the patient was operated on with the pre-diagnosis of acute cholecystitis and biliary pancreatitis. Laparoscopic cholecystectomy was performed. During the operation, a hard and trapped object was determined in the second part of the duodenal lumen. The patient was reevaluated on the second postoperative day as her pain had increased. On direct abdominal X-ray and computed tomography scan, the tubular part of the gastric balloon was found to be stuck in the duodenum. A gastroscopy was performed, but the balloon could not be removed. Therefore, an immediate laparotomy was performed, and the balloon was removed via gastrotomy. Conclusion: Although intragastric balloons are designed to reduce the risk of displacement, all unexpected patient complaints should lead to a thorough examination of the position and status of the balloon. Keywords: Duodenal obstruction, gastric balloon, pancreatitis balloon (Spatz Adjustable Balloon System™, Spatz FGIA, Inc., NY, USA) implantation in another hospital one month prior to admission. The patient was admitted to our hospital because of sudden onset of abdominal pain with duration of one day and she had been fasting for about 10 hours. The patient had tenderness around the umbilicus. The blood analysis was as follows: leucocyte: 13100/mm 3 , blood glucose: 67 mg/dL, amylase: 3602 U/L, lipase: 38529 U/L Ca: 9.2 mg/dL and lactate dehydrogenase: 964 U/L; cholesterol, triglyceride, bilirubin and alkaline phosphatase were normal. On the patient's abdominal ultrasonography, edematous pancreatitis and cholelithiasis were observed. CT revealed a small fluid collection around the pancreas and intragastric balloon, and no dilatation or stone in the biliary tree. In addition, magnetic resonance cholangiography showed peripancreatic flood collection and normal diameter of the common bile duct and Wirsung's canal. The patient was hospitalized, and medical treatment for pancreatitis was initiated. Abdominal ultrasonography, repeated the next day because of increased complaints of pain, showed a distended gallbladder. Thus, the patient was operated on with the pre-diagnosis of acute cholecystitis and biliary pancreatitis. Laparoscopic cholecystectomy was performed, but no sign of acute cholecystitis was detected macroscopically. During the operation, a hard and trapped object (the tubular part of the gastric balloon) was felt in the second part of the duodenum. We did not perform any other intervention because we did not suspect any complication due to the balloon.
The patient was reevaluated on the second postoperative day as her pain had increased, because of the possibility of development of another complication. On direct abdominal Xray and computed tomography scan, the tubular part of gastric balloon was found to be stuck in the duodenum (Figure 1 and 2) , and we concluded that the complaints were due to the stuck tubular part of the balloon. A gastroscopy was performed but the balloon could not be removed (Figure 3) . Therefore, an immediate laparotomy was performed, and the balloon was removed via gastrotomy (Figure 4 ). In the postoperative period, C-reactive protein (CRP), amylase and lipase values declined (from 300 to 40 mg/dL, from 3602 to 41 U/L, and from 38,529 to 195 U/L, respectively) and the pain decreased. Therefore, we concluded that pancreatitis was caused by compression of the tubular part of the balloon to the papilla of duodenum. Informed consent was obtained from the patient for this case report.
DISCUSSION
There are many therapeutic options for morbid obesity, such as diet, exercise, behavioral therapy, drug therapy, surgical treatment, and the placement of a balloon in the stomach. Despite the use of balloon placement for weight loss since 1985 (4), the clinical efficacy and safety of the method have been evaluated (3) (4) (5) . Balloon placement is less invasive when compared to surgery and more effective when compared to medical treatment (3-6); for these reasons, it is a commonly performed procedure. Balloon therapy is a temporary and easy therapeutic option for obese patients who do not want obesity surgery (2,3). However, patients may regain weight if they do not eventually undergo surgery (7) .
The placement of intragastric balloons may have complications such as gastric perforation, bowel obstruction, gastroduodenitis, exacerbation of the ulcer, and worsening reflux esophagitis (3, 5, 8) . Genco et al. (5) determined that the complication rate related to balloon placement was 2.8% in a series of 2515 patients. Although esophagitis and gastric outlet obstruction are commonly seen complications, pancreatitis is not. One case report stated that migration of the balloon to the small intestine can cause pancreatitis (9), while another (10) described the pressure of the balloon on the pancreas as a cause of pancreatitis. In both cases, removal of the balloon led to recovery. These reports demonstrated that pancreatitis was a rare complication of intragastric balloon placement.
In the present case, the patient's abdominal pain and symptoms of pancreatitis were not alleviated following the cholecystectomy. It was only after removal of the balloon that the patient's symptoms, examination findings, amylase values, and CRP values were seen to improve rapidly. The patient's rapid improvement indicated that the compression of the pancreas by the tubular part of the balloon lodged in the duodenum was the actual cause of the pancreatitis.
When free gastric balloons deflate spontaneously, they can move into the small intestine and cause intestinal obstruction (11) . More durable balloons have been produced in response to cases of bursting. The inflation-deflation of the new balloon types can be controlled using a handle under the skin. The risk of both deflation and displacement is lower with these than with free balloons, and the complications seen with the use of free gastric balloons have not been observed with the new types (12) . Another balloon has been introduced with a feature that is supposed to prevent migration (Figure 4 ). This type of balloon was implanted in our patient; however, this feature did not prevent migration of the balloon. In the present case, migration of the tubular part of the balloon into the duodenum led to the local irritation and pancreatitis.
The placement of an intragastric balloon is a temporary procedure designed to help patients lose weight (6) . Balloons should be removed at the end of a period lasting no longer than six months. If necessary, they can be replaced with a new one. Balloons remaining in the stomach for more than six months increase the possibility of complications (11) . In the present case, however, the patient developed complications after only one month of placement.
The first treatment method in cases of gastric balloon complications should be the removal of the balloon that may have migrated to the duodenum and obstructed the pylorus by gastroscopy (5, 10) . If this process is not successful, or if the balloon causes an obstruction further down the small intestine, laparotomy or laparoscopic surgery should be performed (13) . In our case, initial treatment consisted of gastroscopy, followed by a laparotomy when the gastroscopy was unsuccessful.
In this report, we present a case in which the tubular part of a gastric balloon migrated into the duodenum and caused pancreatitis due to occlusion of the papilla. The presence of obesity and cholelithiasis did not adequately explain the cause of the patient's pancreatitis. Despite the cholecystectomy and medical treatment given, CRP levels remained high and the patient's complaints failed to subside. After removing the balloon from the duodenum, the patient's symptoms and examination findings rapidly improved. The patient's rapid improvement indicated that the actual cause of the pancreatitis was the occlusion of the papilla by a part of the balloon trapped in the duodenum. In this case, we did not realize that the tubular part of the gastric balloon migrating to duodenum had led to complications in the first CT, because we were focused on cholecystitis and biliary pancreatitis. Although intragastric balloons 
